Control of platelet activation by cyclic AMP turnover and cyclic nucleotide phosphodiesterase type-3.
Prostaglandin-induced cAMP elevation restrains key signaling pathways in platelet activation including Ca(2+) mobilization and integrin alphaIIbbeta3 affinity regulation. We investigated how cAMP turnover by cyclic nucleotide phosphodiesterases (PDEs) regulates platelet activation. In washed human platelets, inhibition of all PDEs and also specific inhibition of PDE3 but not of PDE5 suppressed thrombin-induced Ca(2+) responses. The effect of general PDE or PDE3 inhibition was accompanied by an increase in cAMP, and potentiated by Gs stimulation with prostaglandin E(1). In platelet-rich plasma, general or PDE3 inhibition blocked platelet aggregation, integrin activation, secretion and thrombin generation. In contrast, inhibition of PDE5 increased the cGMP level, but without significant influence on aggregation, alphaIIbbeta3 activation, secretion or procoagulant activity. Nitroprusside (nitric oxide) potentiated the effect of PDE5 inhibition in elevating cGMP. Nitroprusside inhibited platelet responses, but this was accompanied by elevation of cAMP. Together, these results indicate that cAMP is persistently formed in platelets, independently of agonist-induced Gs stimulation. PDE3 thus functions to keep cAMP at a low equilibrium level and reduce the cAMP-regulated threshold for platelet activation. This crucial role of PDE3, but not of PDE5, extends to all major processes in thrombus formation: assembly of platelets into aggregates, secretion of autocrine products, and procoagulant activity.